participants in VBI studies do not anticipate a target location on a real trajectory. On the third throw in a VBI, participants "see" the ball moving along a trajectory that is expected but totally imaginary. Secondly, the size of the illusory forward displacement (the distance from the perceived end point to the actual end point) in a VBI task (distance from the magician's hand to the top of the screen) is indisputably greater than that identified for most representational momentum tasks (several centimeters) (Kuhn & Rensink, 2016; Thomas, Didierjean, Maquestiaux & Gygax, 2015) . Thirdly, nearly all participants in RM tasks are sensitive to the illusory forward displacement. This is not true of VBI tasks, where regardless of how the trick is presented (in real life or on a video), 68% of participants are illusionsensitive at most. What's more, unlike RM tasks, which are not affected by trial repetition, VBI task repetition seems to eliminate the illusion (Thomas & Didierjean, unpublished) . Despite these differences between RM and VBI tasks, an interesting question is whether and to what extent the processes involved in the two phenomena are similar. In the present article, we study the relationship between VBI sensitivity (sensitive vs. insensitive) and the anticipation score observed in an RM task. According to several studies (Blättler, Ferrari, Didierjean, Van Eslande, & Marmèche, 2010; Blättler, Ferrari, Didierjean & Marmeche, 2011; Didierjean, Ferrari & Blätter, 2014) , mechanisms responsible for the RM effect are not generic (general) but domain specific. For example, Blättler and al.'s (2010) results showed that expert drivers exhibited a higher RM score than novice when they were exposed to a driving scene, and, for each group, their scores were not correlated to other RM scores obtained in different types of non-driving scenes (artificial or natural). These studies reveal that the RM effect is broadly influenced by individual knowledge relative to the specific category of scenes and is not necessarily transferable to other ones. Thus, if VBI sensitivity partially depends on an RM effect, we assume that an important contextual similarity between the RM task and the VBI task may increase the chances to obtain a significant transfer of the RM score from one task to the other. In this vein, we designed an RM task that was very similar to the VBI task (see the "stimuli and procedure" part). According to our hypothesis, if sensitivity to VBI is related to RM, then participants who are VBI sensitive (they "see" the ball go up in the air on the third throw) should have a higher RM score (measured as the forward displacement mean errors) than participants who are not VBI sensitive, and a positive correlation should be observed between the RM score and the strength of the VBI illusion (the ball's estimated disappearance height).
Method Participants
Forty-two students (mean age: 20 years, SD: 1.13) from the University of Franche-Comté participated in the experiment in exchange for course credit. All participants volunteered and reported normal or corrected-to-normal vision.
Stimuli and Procedure
The stimuli were displayed on a Dell Latitude E5500 computer, at a viewing distance of approximately 60 cm. E-prime 2 software was used to implement the experimental procedure.
The participants were tested individually, in the following two phases.
Vanishing ball illusion and representational momentum 9 Phase 1: VBI task. We presented Kuhn and Land's (2006) social-cue-pro-illusion video version of the VBI task to all participants. In the video, the magician throws the ball up into the air twice. Then on a third, fake throw, he pretends to throw the ball up again while secretly concealing it in the palm of his right hand; with his eyes and head, he follows an imaginary ball moving upward (see Figure 1) . The participants viewed the video individually, a single time. They were asked to watch it carefully, and were told they were participating in an experiment about memory. They did not know they would see a magic trick. Immediately after the video, they had to use the mouse to click on the exact location where they "saw" the ball for the last time. Then they answered a French adaptation of the Kuhn and Land (2006) ball illusion questionnaire (see Appendix 1). The purpose of the questionnaire was to find out whether or not the participant had experienced the VBI. Participants were considered sensitive to the VBI when they both located the ball during the last throw above the fingers of the magician's hand (Question 1 of the ball illusion questionnaire) and verbally reported that they saw the ball moving up during the last throw (Questions 2, 4, and 5). Participants were considered not sensitive to the VBI when they located the ball during the last throw on or below the magician's hand/fingers (Question 1) or when they verbally reported that they did not see the ball moving up or going off the screen during the last throw (Questions 2, 4, and 5). Question 3 was a qualitative question that indicated whether participants sensitive to the illusion were able to, a posteriori, find the secret of the trick. Phase 2: RM task. Phase 2 was run immediately after Phase 1. It was composed of 98 trials presented in a random order (see Figure 1 ). Participants were told that the first six trials were for practice only. Each trial lasted about six seconds, during which the participant viewed the same video three times in a row, without interruption. The video showed only the first real throw of the VBI task (where the magician actually throws the ball up). On the third and last viewing, the video stopped as the ball was moving upwards, and a black screen appeared in its place. For half of the trials, the video was stopped when the ball was at the height of the magician's nose; for the other half, it stopped when the ball was just above the magician's head. After this 250 ms cut (the black screen), a photograph was displayed for three seconds showing the magician 2 and a ball in mid-air located in one of three places: in the no-shift condition (1/3 of the trials), the ball was at the same height as it had been when the video was cut; in the backward-shift condition (1/3 of the trials), it was slightly lower (34.74 pixels or about 1 cm); in the forward-shift condition (1/3 of the trials), it was slightly higher (34.74 pixels or about 1 cm). For each trial, the participants had to remember the height of the ball when the video stopped. Then, when they saw the photograph, they had to indicate whether the ball in the photograph was at the same height as when the video was cut. Each trial was
followed by a black screen lasting 2 s, and then the next trial was displayed. 
Results
Phase 1. The Phase-1 results replicated those obtained by Kuhn and Land (2006) . Twentynine participants (67.5%) were sensitive to the VBI, i.e., they said they saw the ball go up in the air on the last throw. Among these illusion-sensitive participants, 15 said they saw the ball disappear above the top of the computer screen and 14 said they saw it disappear while still on the screen. The VBI-sensitive participants typically claimed that the illusion was created by a video montage, or by someone catching the ball above the top of the screen. 
RM
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Finally, we conducted a correlation analysis to reveal the strength of the relationship between the RM score and the ball's estimated disappearance height 3 (VBI task). Results on the 29 illusion-sensitive participants indicated a weak but significant negative correlation (r = -.21, p < .05) between the two variables (see Figure 3) . 
Discussion
VBI is a robust effect observed for approximately two-thirds of participants in most studies on this topic (e.g., Kuhn & al, 2010; Kuhn & Land, 2006; Thomas & Didierjean, 2016) . While the VBI effect has often been demonstrated, the mechanisms that account for it are still poorly understood. One of the cognitive processes sometimes mentioned as being the closest to this perceptual illusion is representational momentum (e.g., Kuhn & Land, 2006; Kuhn and 3 For the participants who claimed that they saw the ball disappearing off-screen, as in Kuhn and al.'s (2010) study, VBI sensitivity (in pixels) as quoted as the height of the extreme top of the computer screen. Score de RM Rensink, 2016; Thomas et al., 2015) . The purpose of the present experiment was to look for a relationship between VBI and RM. We hypothesized that an elevated RM score would be accompanied by high VBI sensitivity.
Our study did not support our hypothesis. The principal results show that the illusion sensitive participants obtained a weaker RM score than those who were not sensitive. We also observed no RM difference between participants who "saw" the ball disappear on the screen and the participants who "saw" the ball disappear above the top of the screen. Finally, the correlation between VBI height estimation and RM score is weak and negative. A possible hypothesis to explain these surprising results is the existence of a variable that would act in opposite directions in the two types of task.
We assume that this variable may be related to the area where the participants directed their attention. Several studies have shown that RM declines when participants focus their attention on the moving object's trajectory and its stopping point, but increases when the observer's attention is divided or simultaneously allocated to other distractors present in the surroundings (e.g., Hayes & Freyd, 2002; Hubbard, Kumar, & Carp, 2009; Joordens, Spalek, Razmy, & Van Duijn, 2004 ). In the VBI task, on the other hand, the effect (the number of participants sensitive to the illusion) appears to be stronger when attention is directed at the ball's imaginary movement than when it is directed toward the "suspicious" right hand of the magician that secretly conceals the ball (for the role of attentional misdirection in the VBI, see Thomas & Didierjean, 2016) . In this light, a potential hypothesis for explaining our unexpected results could be that participants who allocate more attention to the ball's real trajectory in the RM task also allocate more attention to the ball's imaginary trajectory in the VBI task. So these participants would be less sensitive in the RM task and more sensitive in the VBI task. By contrast, participants who divide their attention between the ball's trajectory (real or imaginary) and other distractors (e.g., the magician's hand) would be more sensitive in the RM task (because they pay less attention to the ball's trajectory), and less sensitive in the VBI task (because they pay less attention to the ball's imaginary trajectory and perhaps more attention to the critical distractor here, the magician's hand). In the "divided attention"
hypothesis, we assume that the "magician's hand" distractor is more likely responsible for the partial attentional capture than other distractors, such as the magician's social cues (magician gaze and head direction). Indeed, according to several authors (Cui & al., 2011; Otero-Millan & al., 2011; Riero, Martinez-Conde & Macknik, 2013) , magicians' hand motions could attract spectators' attention much more strongly than his gaze or head directions.
More research is needed to figure out the role of these attentional processes in the VBI.
However, these future investigations could highlight some limits of eye tracking in the study of the attentional processes involved during the VBI. Indeed, in a recent eye-tracking study, Kuhn and Rensink (2016) (see also Kuhn & Land, 2006) showed that on the fake throw in the VBI task, the illusion-sensitive participants' eye behavior did not differ from that of the insensitive ones. Thus, eye behavior is not a predictor of illusion sensitivity, and during a magic trick, there is sometimes a dissociation between the place where the spectators are looking and the place where they are directing their attention (Kuhn & Findlay, 2010; Kuhn & Tatler, 2005; Kuhn, Tatler, Findlay, & Cole, 2008) . As stated by Macknik, Randi, Robbins, Thompson and Martinez-Conde (2008) , "in the more subtle "covert misdirection", the magician draws the spectator's attentional spotlight (which can be thought of as the spectator's focus of suspicion) away from the method without redirecting the spectator's gaze" (p. 872).
We assume that two other major processes could also be involved in the VBI.
Firstly, in a recent paper, Thomas and Didierjean (2016) state that the VBI sensitivity may be influenced by the way in which participants resolve the conflict between "what they saw" and
